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Indian Standard 

SPECIFICATION FOR 
PROPELLER TYPE ac VENTILATING FANS 

(First Revision) 

0. FOREWORD 

0.1 This Indian Standard (First Revision) was adopted by the Indian 
Standards Institution on 24 May 1967, after the draft finalized by the 
Electric Fans Sectional Committee had been approved by the Electro- 
technical Divbion Council. 

Ql2 The indigenous manufacture of propeller type ventilating fans has 
steaiiily been increasing and this standard has been drawn up to meet the 
need for having a uniform basis for assessing the performance of such fans 
together with having a uniform method of testing. 

03 An important change made in this revision b the provision of an 
alternative test method for the determination of air delivery employixiff a 
round duct instead of a square duct as had been specified in tne earner 
edition, since it was found that the latter was not giving reproducible and 
repeatable results sometimes. Even in method employing a round duct, 
two methods have been specified, one suitable for all sizes of fans and the 
odicr for fams of 900 mm and lai^ger sizes. 

Opportunity of this revision has also been taken to make many more 
editorial changes to line up with the accepted provbions in other aixnilar 
standards including acceptance of the temperature-rise values now adopted 
In Indian Standards for motors. 

0,4 In preparing thb specification, the general aspects accepted in the lEC 
Publications on electric fans have been adopted. 

<K5 Thb standard b one of a series of Indian Standard specifications on 
electric fans. Other specifications publbhed so far in the series are: 

IS : 37i-1966 Electric ceiling type fans and regulators {sicmd rmnsian) 
^IS : 555-1960 Electric table type fans and regulators {nvind) 
tIS : 1 169-1957 Pedestal type electric fans 

IS : 1709-1960 Fixed capacitors for fans 

IS : 2997-1964 Air circulator type dectric fans and regulators 

IS : 3588-1966 Electric axial flow fans 

IS : 3%3.1966 Roof extractor units 



^Second rrvinon in 1967. 
fSince revitod. 
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0.6 Thb sundard contains clauses which call for agreement between the 
purchaser and the supplier and which require the m a n u f acturer to supply 
certain technical information at the time of placing orders. The relevant 
clauses are 6*5, 6.8, 9.2, 13.3 and 14.1 {set also Appendices A and B). 

0.7 For the purpose of deciding whether a pailicular requirenicnt of this 
standard is complied with, the final value, observed or calculated, expressing 
the result, of a test, shall be rounded off in accordance with IS : 2-1960*. 
The number of significant places retained in the roimded off value should 
be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard covers ac single- or three-phase propeller type ventilating 
fans, such as exhaust fans, wall fans, window ians^ gable-end utns, port-hole 
fans, bulk-head fans, kitchen fans and dark room fans for use at voltages not 
exceeding 250 V single-phase or 440 V three-phase, and their associated 
speed regulators, if any. It does not cover indirecdy driven fans. 

2. TERMINOLOGY 

2*0 For the purpose of this standard, the following definitions shall apply. 

2.1 Propeller Fan — A fan in which the air leaves the impeller in a direc- 
tion substantially parallel to its axis, designed to operate normally luidcr 
free inlet and outlet condidons. 

2J2 Moanting — The mounting of a fan is the means of attaching the &n 
system (motor and blades) into the required position. 

23 C a B Jn g — A fan mounting incorporating means for weather protection 
and for limiting the vision through the fan opening or both, or minimiiing 
the entry of daylight. The casing may or may not provide means for 
guiding the air into the impeller and tlirough the thickness of the wall or 
other partition. 

2.4 Shutter — A means for preventing the flow of air through the fan when 
the fan is not running. The shutter may be part of the fan casing or may be 
a separate auxiliary. The shutter may be automatically operated by the air 
stream produced by the fan or it may be manually operated by cords or 
other device permitting control from an accessible position. 

2.5 Rating — A statement of the operating characteristics assigned to the 
fan by the manufactiu-er when tested in accordance with 14. 

2.6 Rated Voltmge Range — The voltage limits assigned ta die fan by the 
manufacturer and marked on it. 

2.7 Rated Voltage — The voltage assigned to fhc fatn by the manufacturer 
and marked on it. 



* Rules for rounding off numerical values (rtvistd). 

3 
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2JB Rjit^d Frequency — In the case of ac fans, the frequency assigned to 
the (an by the manufacturer and marked on it. 

2.9 Rated Frequency Range — In the case of ac fans, the limits of 
frequency assigned to die fan by the manufacturer and marked on it. 

2.10 Rated Speed — The rotational speed specified by the manufacturer at 
which the fan develops the specified output at the rated frequency and rated 
voltage. 

Zll Rated Inpnt — The input assigned to the fan by the manufacturer and 
marked on it. 

2«12 CSooUng Air Teiiipei*mtnre — The temperature of the surrounding 
atmosphere in which the fan operates. 

2.13 Typee of Endoenref of Motors and Regnlmtore 

2.13.1 Totally-Enclosed Type — An enclosure which prevents circulation of 
air between the inside and outside of the case, but not necessarily 'air-tight*. 

2.13.2 Ventilated Type — An enclosure in which the ventilation is not 
materially obstructed while the live parts are protected mechanically against 
accidental or careless contact. 

2»14 Impeller Diameter — The maximum diameter of the circle traced 
out by the impeller. 

2.15 Service Value — The air delivery in ro*/min divided by electrical 
power input to the fan in watts at the voltage and frequency specified for the 
test. 

2.16 Blade Sweep — The diameter of the circle traced out by the extreme 
tip)s of the fan blades. 

2.17 Slae of Fan — The blade sweep in millimetres. 

2.18 Plane of Fan Bladee — The middle plane of the solid of revolution 
traced out by the fan blades. 

2.19 Plane of Anemometer Vanea — The middle plane of the solid of 
revolution traced out by the vanes of the anemometer. 

2*20 Teat Plane — The horizontal plane containing the plane of the 
anemometer vanes. 

2*21 InralaUon 

2*21 .1 Double Insulation — Denotes insulation comprising both functional 
insulation and supplementary insulation. 

2.21.2 Functional Insulation — Denotes insulation necessary for the proper 
fimctioning of equipment and for basic protection against electric shock. 

2.2U Supplementary Insulation (Protective Insulation) — Denotes an inde- 
pendent insulation provided in addition to the functional insulation in order 
to ensure protection against electric shock in c^se of fiiilure of the functioaal 
insulation. 

4 
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2.21.4 Reinforced Insulation — Denotes an improved functional insulation 
with such mechanical and electrical qualities that it provides the same 
degree of protection against electric shock as double insulation. 

Z22 Velocity Pressure — The pressure equivalent of the air velocity at 
any particular poin* 

2J2!^ Static Pressure — It is the difTcrcncc between the absolute pressure 
at a point and the absolute pressure of the ambient atmosphere (absolute 
pressure which is exerted equally in all directions at a point). 

2J4 Type Tests — Tests carried out to prove conformity with the require- 
ments of this standara. These arc intended to prove general qualities and 
design of a given type of fan. 

2^ Routine Tests — Tests carried out on each fan to check the essential 
requirements which are likely to vary during production. 

226 Acceptance Tests — Tests carried out on samples selected from a lot 
for the purpose of verifying the acceptability of the lot. 

2JZ6.1 Lot — All fans of the same type, grade, category and rating, 
manufactiu'ed by the same factory during the same period, using the same 
process and materials. 

3. SIZES 

3,1 The following shall be the preferred sizes : 

200, 300, 380, 450, 600, 900, I 200 ahd 1 500 mm. 
Note — Sizes of fans specified above arc subject to a tolerance of i:5 mm. 

4. RATED VOLTAGES 

4.1 The preferred rated voluges for ventilating fans shall be 230 or 240 V, 
singlo-phasc and 400 or 415 V, three-phase {see IS : 585-l%2*). 

5. RATED FREQjUENCY 

5*1 The standard firequency for ac fans shall be 50 Hz. 

NoTft — Nevertbden, Duis made for otbcr fireaucndci shall be considered to comply 
with this fpedficmtioQ provided they do so in all otner relevant respects. 

& DESIGN AND GENERAL CONSTRUCTION 

6.1 Motor Enclosure — The enclosure of the fan motor shall be of the 

totally-enclosed type. 

&2 Stmmpiags — Stampings of fan motors shall be made from electrical 

steel sheet {see IS : 648-1962t, IS : 649-1963: and IS : 3024.1965§). 

* Voltages and frequency for ac transmisuoo and distribution systems (r#9tW)* 
t Specification tor steel sheeu for magnetic circuits of power electrical apparatul (noo- 
oriented steel) (rmUed), ( Second revision in 1970 )• 

\ Methods of testing steel ^eets for magnetic drcuiu of power electrical apparatus (rmW). 
\ Spcdlication for electrical steel sheets (oriented). 
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6^ Blades 

6*3.1 The fan shall be fitted with two cr more well balanced blades made 
from metal or other suitable material. The blades and blade carriers shaD 
be securely fixed so that they do not loosen in operation. 

6.4 Mounting — The means provided for securing the fan mounting or 
fan casing to a wall, partition or window shall be such as to provider secure 
fixing without damage. Where the casing contains members to be clamped 
against an exterior wall, these shall be capable of being sealed to prevent the 
ingress of rain water at the point of attachment. 

6.4.1 A resilient mounting implies the provision of rubber or other 
flexible member separating the motor from that part of the mounting or casing 
intended for attachment to the wall, the degree of flexibility being such as to 
reduce substantially the transmission of motor vibration to the support on 
which the fan is mounted. 

6.5 Goarda •— Suitably designed guards shall be made available by the 
manufacturer for supply on request and shall be fitted either to the inlet 
or the outlet side, or th, both prevent accidental contact with the rotat- 
ing blades. The guards shall be securely attached and adequately 
rigid to resist accidental contact with the blades. When the guards 
are in two pieces, positive locking arrangement to keep the two pieces 
together should be made. * 

6.6 Hi "^ Raaistance — No readily fiammablc material shall be used in 
the construction of fan and regulator. Moulded parts, if used, shall be cf 
such materials as will withstand the maximum temperature attained in the 
adjacent component parts. 

6*7 Moisture Reaiatance (for Regulators Only) — Only suitable 
material which is resistant to moisture shall be used and the speed regulator 
shall be capable of withstanding the moistureproofness test specified in 14.4. 

6Jt Benrings — If necessary, the manufacturer shall, on inquiry, furnish 
infas'mation about the type of bearing and instruction for their proper 
lubrication {sei Appendix A). 

SS Gqpncitor — Capacitor shall be easily replaceable and placed at 
guflEidcnt distance firom the windings, so that its maximum safe working 
temperature is not exceeded. Capacitors shall be clearly marked with the 
fnA»inr^ \if n safe working temperature, and the corresponding voltage and 
capacitance. Capacitor shall comply with IS : 1709-1960*. 

&10 Pfe-otoctivo Memavres — The fans shall have protective insulation or 
b^ capable of being earthed. A fan with protective insulation may be of 
aU-insulated construction or have either double insidation or reinforced 
insulation. 



»Spccificatk)n tor fixed capacitort for fans. 
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6.10.1 In the case of fans intended to be earthed, an earthing terminal 
of adequate current-carrying capacity conveniently located and easily 
accessible shall be provided. In the case of fans for use on three-phase, 
two separate earthing terminals shall be provided. The earthing tcrmmaJ (s) 
shall be indelibly marked with the symool ^ 

€.11 Protection Against Direct Contact — In the assembled fan, live 
parts shall not be accessible with the standard test finger (see IS : 1 40 1 - 1 959*) 
In the case of a double insulated fan, both functionally insulated parts and 
live parts shall not be accessible to the standard test finger. 

6.12 Impellers — The impellers of the ventilating fans shall be well 
balanced. The blades and olade carriers shall be securely fixed so that they 
do not loosen in operation. 

7. FINISH 

7.1 All the surfaces of both fan motor with blades and regulator, if any, 
shall be of corrosion resisting material or shall be suitably and durably 
protected against corrosion, 

8. INSULATING MATERIALS 

8.1 Windings of fans and regulators shall be insulated cither with Class A, 
Class B or with Class E insulating materials which comply with limits of 
tcmpcrature-risc specified in 14J^ and moisturcproofncss test (for regu- 
lators only) specified in 14.4. These insulating materials arc detailed in 
IS : 127M958t. 

9. SPEED REQULATORS 

9.1 Enclosure — Enclosures of the fan regulators shall be cither of the 
ventilated type or the totally-enclosed type. 

9.2 It is not usual for fans covered by this specification to be provided with 
regulators. However, if regulators arc required, this shall be a matter of 
agreement between the purchaser and the supplier. 

9.3 Whcic a regulator is provided with a capacitor not permanently 
connected across the motor terminals, provision shall be made so that the 
capacitor is discharged when the regulator is in the OFF position. 

9.4 The regulator handle or knob shall be either of insulating material or, 
if of metal, it shall be adequately insulated electrically and thermally. All 
metallic parts associated with it shall be protected from accidental contact. 

9.5 The regulator handle or knob shall be so placed that it may be safely 
and conveniently manipulated with definite positioning action. The handle 
or knob shall be so designed that it does not become loose in use. The 



* Specification for accessibility test probes. ( Since rcvi^ird}. 

tClassiBcation of insulating materials for electric;*! machinery and apparatus m relation 
to their thermal stability in service. 
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RUNNING and OFF positions of the regjyJator shall be distinctly anddeariy 
marked and the indicator on the operating handle or knob shall correcdy 
indicate the posidon of the regulator. 

9jS The mechanism of the regulator shall be so designed as to ensure positive 
contact at each running position. In the case of inductance type r^:ulator9 
it is essential that the circuit should be opened between contacts in order 
to avoid short circuits on the choke. 

9.7 The regulator shall have mechanical stops for the regulatcMr 
moving contact to prevent accidental contact with the metallic body 
of the regulator in the event of forced overtravel of the knob. 

10. STARTING 

10*1 The fan shall be capable of starting up from rest when 85 percent of 
the rated voltage is applied. 

11. INTERCHANGEAIIILITY 

11.1 The motor of the fim of a particular size and model and its associated 
regulator and set of blades shall be interchangeable such that the perfor- 
mance of the fan keeps within limits specified in this standard. Components 
of a particular model and size of fan, its associated rq^ator (If any) and set 
of blades shall be interchangeable. 

12. SILENT OPERATION 

12.1 IVvcautions shall be taken in the manu&cture of fans and regulaton 
to ensure a reasonable degree of silence at all speeds. 

Note — The need for specifying limits of noise levels ( acoustical ) of the fans 
is recognised. However, it has not been found possible to specify these limits at 
present on account of: 

a) dependency of these limits on the actual location of the fans, 

b) lack of data on the acceptable noise leveb for diHercnt applications, and 

c) lack of agreed definition of noise level and method of evaluating the same. 

The criterion of noise level may, therefore, be subject to an ag^ecmcnt between 
the manufacturer and the purchaser. 

13. MARKING 

13.1 Each fan shall be indelibly marked with at least the following infor- 
mation: 

a) Manufacturer's name, trade name of fan (if any) and number; 

b) Rated voltage(s) or voltage range and number of phases; 

c) Frequency or finequency range of power supply, if of ac ; 

d) Consumption in watts at test speed; 

e) Size of fan; 

8 
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f J Rated speed of fitn in rev/min ; 
g) Line current; 

h) Direction of rotation (marking should be of permanent nature) ; and 
j) Country of manufacture. 

13.2 In the case of a fim provided with an earthing terminal or contact, it 
shall be indelibly marked with the symbol* ^ \ 

13J For additional information that the manufacturer may be requested to 
supply, si$ Appendix A. 

1S.4 IVopeller type ventiUting electric ians may also be marked Mfith the 

Standard Mark 

13.'9. The use of the Standard Mark is governed by the provisions of the 
Bureau of Indian Standards Act, 1986 and the Rules and Regulations made 
thereunder. The details of conditions under which the licence for the use of 
Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



14. TESTS 

14.1 Qmtkmrml — TesU shall be classified as type, acceptance and routine 
tests. Acceptance tests, if requested, ahall be made on samples selected 
according to a method of sampling agreed between the purchaser and the 
manufacturer. A recommended method of sampling b given in Appendix B. 
Type tests shall be carried out on three samples. 
14.L1 The following are the different tests: 

a) Tjfpi Tists 
Starting (l«.l), 
Air delivery (14J!), 
Temperature-rise (143), 
Moistureproofhess (for regulators only) (14.4), 
Mechanical endurance (for regulators only) (143), 
Fdwer factor (14.6), 

ac leakage (14.7), 
Test for capacitor, and 
All acceptance tests. 

b) Acciptanci Tists 
High voltage (14J), 
Insulation-resuunce (14.9), 
Earthing continuity (14.10), 
Electrical input (14.11), and 
Fan speed (14.12). 

9 
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c) Routine Tests 

Flash test (14.13}, and 

A simple running test to determine that the fan is in working order. 

14L1.1.1 If the high voltage test is to be repeated it should be done 
at 85 percent of the test voltage specified in 14.8.2. 

14.1.2 Limits of Error of Electrical Instruments — The error in the indicated 
value of ammeters, voltmeters and wattmeters shall not exceed 0-5 percent 
of full scale value for instniments used for type tests. For routine and 
acceptance tests, industrial class instruments (see IS : 1248-1958*} may 
be used. 

14ul3 Test Voltage — The voltage at which the tests are conducted shall 
be as follows. 

14.1.3.1 When a rated voltage is indicated on the nameplate, the test 
shall be conducted at the rated voltage. 

14.1.3.2 When a rated voltage range is indicated on the nameplate, 
the test shall be conducted at the mean of the upper and lower limits of the 
range, provided that the upper limit docs not exceed the lower limit by more 
than 10 percent. 

If the upper limit exceeds this value, the test shall be conducted at the 
voltage corresponding to either the upper limit or the lower limit whichever 
is more unfavourable to the particular test. 

14.1.4 Limits of Voltage Variation — The variation in the voltage shall not 
exceed ±1 percent of the test voltage during air delivery tests. While 
taking the current and watt readings during these tests, however, the vc^ge 
shall be maintained at the test voltage. 

14.2 Air Delivery Test — One of the following three test methods shall 
be used for determining the air delivery of the fan. The test shall be carried 
out with guard, if any, removed. 

14.2.1 Test Method No. 1 {Employing a Square Duct) —To the inlet side of 
the fan shall be attached an airway of square cross-section {see Fig. 1) 
having sides x and length l^x, x being not less than 1*5 times the diameter 
of orince in which the impeller rotates. To the inlet end of Ais airway 
shall be attached a mouthpiece of length Ia*, having an included angle 
of 20 decrees converging towards the fan, and a radial flange at its inlet 
end of width \x. 

14J2.1.1 The average air velocity shall be determined by readings of a 
vane anemometer taken across a plane measurement l/3x from the function 
of the mouthpiece with the inlet airway. The anemometer shall be placed 
successively at each of the locadons defined in Appendix C, being supported 
by wires or other means giving negligible obstruction to the airflow accross 
the section. 

^Specification for dectrical indicating instruments. ( Since revised ). 

10 
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Fio. 1 Square Testing Duct for Propeller Fans 

14.2.1.2 The measurement of air velocity shall be taken at each location 
to each reading occupying an equal interval of time not less than 30 seconds. 
Each reading shall then be corrected in accordaiite with any calibration 
correction of instrument. The arithmetical mean of the velocities so 
obtained shall be taken to be the average velocity of the air flowing in the 
airway. Care shall be taken to see that the airflow through the anemometer 
is in tne direction for which the instrument is calibrated. 

14.2.1.3 The average velocity so obtained, multiplied by the cross- 
sectional area of the airway at the plane of measurement shall be taken to be 
equal to the intake volume. 

14.2.2 Test Method No. 2 {Employing a Round Duct) — To the inlet side of 
the fan shall be attached a cylindrical airway of diameter D not less than 
1-5 </, where d is the diameter of the orifice in which the fan rotates {}ee Fig. 2) . 
To the inlet side of the airway shall be fitted a conical mouthpiece of length 
jD/4 having an included angle of 60 degrees converging towards the fan, 
and a radial flange at its inlet end of width D/25. The total length of the 
test duct including the conical mouthpiece shall not be less than 2D. 

The average air velocity shall be determined by readings of a vane 
anemometer fit>m measurements across a section D from the fan end of the 
cylindrical airway. 

II 
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For the air delivery teitp the cylindrical airway shall be considered to be 
divided into a number of equal square ar^as by lines parallel to the diameter 
D as shown in Fig. 3 (4m P 13). Measurements shall be uken with the 
centre of the anemometer vane wheel at the centre of each area, as shown 
in the figure. The number of areas shall be determined by the ratio of D 
to the diameter of the ring shrouding the anemometer vanes, the relation* 
ship being sho%vn in the table under Fig. 3. 



rd.ORlFlCe DIA 




FAN UNDER TEST 



Round Testino Duct for Propeller Fami 
BY Test Method No. 2 



14.23 Tt^t Mithcd No. 3 {Enslaving a Round Duct) — To the inlet side of 
the fan shall be attached a straight cylindrical airway of diameter D and 
of minimiun length iD {su Fig. 4 on P 14). D may differ from the fan inlet 
diameter d by not more than 20 percent longer or 5 percent smaller, a conical 
expander or reducer of 15^ maximum included angle being used to connect 
the fan to the airway, as shown in Fig. 4. To the inlet end of the test 
airway shall be fitted a conical mouthpiece of length 2>/4, having an included 
angle of 60 degree converging towards the fan, and a radial flange at its 
inlet end of width Z)/25. The total length of the test duct including the 
conical mouthpiece shall not be less than 32). 

The average air velocity shall be determined by readings of a vane 
anemometer from measurements across a section 2)/2 from the straight 
portion of the inlet end of the cylindrical airway. The velocity pressure 
will be computed from the average air velocity so determin^. 

For the air delivery test, the cylindrical airway shall be considered as 
being divided into a number of equal square areas by lines parallel to the 
diameter D as shown in Fig. 3. Measurements shall be taken widi the 
centre of the anemometer-vane wheel at the centre of each area, as shown in 
the figure. The number of areas shall be determined by the ratio of Z> to 
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die i H* wM>**ii' of die ring shrouding the anemometer vanet, the reladondup 

»; shown in the table under fig. 3. The average Ian static prc Mwe 
be detemifted by a water manometer from measurements taken across 




DlAMKTKa Of AntWAY 

D 



4 snd above hut 1cm than i ^ 

5 and above but 1m than 8 ^ 
8 and above but less then 15 ^ 
15 ^ or greater 



SUBblVBtON OP 

EACtt DrA 


Number of 
Readinos 


n 




3 


5 


5 


9 


7 


13 


9 


17 



^ wm Diameter of anemometer. 



FiQ. S Mbthod of Dnrromo the Area of Airway 

13 



Ut 2312*1987 




30 MIN- 



AlP 



VELOCITY 
MEASURED HERE 



7 



rREOUCER OR 
EXPANDER 




STATIC PRESSURE 
MEASURED HERE 



FAN UNDER 
TEST 



Round Tbstino Duct for Propeller Fans 
BY Test Method No. 3 
a section D, Min^ from the fan end of the cylindrical airway. For this 
purpose, there shall be four side-tappings at this plane equally spaced at 
90^ on the cylindrical duct. The bore at the surfaces of the airway shall 
not exceed 5 mm in diameter and shall be straight, uniform and at right 
angles to the duct for at least two bore diameters. The openings shall be 
flush with the duct and free from burrs and countersunks. The four side- 
tappings shall be connected to one limb of the manometer, each connection 
being of the same length and bore to minimize the effect or flow due to 
difference of pressure at the tappings. The outer limbs of the manometers 
shall be opened to the anioient atmosphere and the manometer readinjf 
shall be taken as the average static pressure in the airway. 

14^.3.1 Computation of air delivery in test method Xo. 3 — ^Thc following 
formulse shall be applied for the computation : 
Weight per unit volume of atmospheric air at test section. 



n 



1-205 X 



B + 0073 7 P. 



X 



293 



760 ^ ( 273 4- / ) 

which may be very closely approximated as 



kg/m^ 



Wt « 1-2 



B + 0073 7 P. 



293 



kg/m5 



(1) 



760 " (273 + 

[taking 1*205 kg/ni' (approximated to 1*2 kg/m*) as the weight of 
the standard air at 20**C and 760 mm Hg ]. 

where g ^ barometric pressure in mm of mercury at the time of test; 
P^ «« static pressure in mm HjO; and 
/ « temperature of air under test, *C. 

Velocity of air, F « 16 000 y[^ m/h 



(2) 
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where 

P^ =3 velocity pressure in mm H,0. 

Average velocity of air in the airway, F » -^ m/h (3) 

where 

Q, = quantity of air discharge in airway in m'/h, and 

A =5 area of airway in duct in m*. 

Friction loss in airway, />, = 002-^ X P, mm HsjO (4) 

where 

L and D are the length and diameter of airway in meters. 

The air discharge through the test duct is calculated first by applying 
equation (3) ; V having been previously obtained from anemometer measure- 
ments. 

The velocity pressure equivalent to the average air velocity V (deter- 
mined from anemometer measurements described above) is found out by 
applying equation (1) and (2). Corrections shall then be applied to this 
figure for the friction loss and the loss in velocity pressure due to the develop- 
ment of static pressure caused by the restricted air movement. 

The friction loss is determined by applying equation (4). 

The corrected velocity pressure (P^) c (which is the velocity pressure 
corresponding to the idealized free flow condition where the frici'^n loss 
and static pressure development would be negligifade) shall be given by: 

(P,) c = (P,+P,+P,), mmH,0 (5) 

The corrected average air velocity (for free flow condition) shall then be 
given by: 



1^ 



F, =a 16 000 \/ m/h (6) 

V w, 

Finally, the corrected air discharge (under free flow condition) shall be 
given by: 

(i, = F,xAmVh (7) 

143 Temperature-Rife of Fan Motor and Regolator (Type Teat) 

14.3.1 Ptrmissibli Temperature-Rise — The fan motor and regulator shall be 
tested at any cooling air temperature not exceeding 40^C, but whatever may 
be the value of this temperature, the permissible temperature-rise when 
measured as described in 14.3.3 shall not exceed the limits given in TaUe 1 • 

14«3.2 Metmrenmt of Cooling Air Temperature During Tests — The cooling 
air temperature shall be measured by means of several thennometen placed 
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at different points around the fan motor at a distance of one to two snetres, 
and protected firom all heat radiations and extraneous droughts. The 
thermometers used for this test shall be accurate to ±(y5 dq;. 

The value to be adopted for the temperature of the cooling air during 
a test shall be the mean of the readings or the thermometers taken at equsd 
intervals of time during the last quarter of the duradon of the test. 

143*3 Miosurement of Temperature'Risi — The temperature-rise measure- 
ments shall be carried out by the method indicated in Table 1» immediately 
after the air delivery test or after the fan has been run long enough to ensure 
that temperature-rise has reached a constant value. 





TABLE 1 VOMOasaiE UMrn or TEMFERATVBJB^^ 




{Ckuus 14.3.1 and 14.9.3) 




Sl 

No. 


Part of Motor or 
Regulator 


TeiifbraturB'Risb Meihod op 


Glass A 
Insolation 


Class B 
Insulation 


au«B 

Intuktion 


(i) 


(2) 


(3) 


(4) 


(5) (6) 


i) 


IntulRted windings of motors 


60deg 


SOdeg 


75<let Chaa^nt 


ii) 


Cores in conU<H with insulated 
windings of motors 


50deg 


70deg 





ill) Uninsulated parts of motors in* 
eluding cores not in contact 
with insulating material 



iv) Insulated windines, if any, of 
regulator (with continuous 
running on any contact) 

v) Regubtor resistance unit (with 
continuous running on any 
contact) 



The temperature-rise shaU in no Themometcr 
case reach such a value that 
there is a risk of 4i\jury to any 
insulating material on a4iacent 
parU 



60 deg 80 deg 75 deg 



The temperature-rise shall not Tbcrmometer 
reach such a value that there 
is a risk of ii\|ury to any in- 
sulating matenal on adjacent 
part ofthe regulator 



vi) External surface likely to be 40 deg 
touched during normal usage 



40 deg 40 deg Thennometer 



Note 1 — The thermocouples, if used* should be applied only to external surface which 
may be reached by an ordinary thermometer. 

Note 2 — The temperature>rise values given above are for iknt normally made to 
this specification to work in cooling air temperatures not exceeding 40 *G. NevertheleM» 
fans made to work in higher cooling air temperatures may be regMded at complying 
with this specification, provided the temperature-rise values are reduced corresponding 
10 the increase in cooling air temperature. Such fans shall be specially marked. 
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14.33.1 AU temperature-rises to be measured by thermometer method 
[items (2), f3), (5) and (6) of Table 1] shall be taken at the hottest accessible 
surface of the part, as also on the parts which are likely to cause injury to 
any adjacent insulating material. 

14«3*3*2 The method of measurement of temperature-rise by change 
in resistance for copper conductors is given below : 

The temperature-rise /j—'i ^'^Y be obtained from the ratio of the 
resistances by the formula : 

/2+235 R. 



^1+235 Rj 

where 

R^ ~ resistance of the winding at temperature /, (^'C) at the end of 
the test, and 

Ri = initial resistance of the winding at temperature i^ (®C) (cold). 

From the above, the hot temperature (^2) may be expressed as: 

R, 

tt = (ri+235)-235 

Ri 

14.4 Moistareproofness Test (for Regulators Only) (Type Test) — 
The regulator, if any, shall be subjected to and shall satisfy the tests specified 
in 14.8 and 14.9, immediately after having been placed for a period of 24 
hours without current being passed through the motor and regulator^ in 
a closed receptacle in which relative humidity is maintained between 90 
to 95 percent at any temperature chosen in the range of 40® to 50**C. What- 
ever temperature is chosen for this test it shall be maintained constant to 
within ±1 deg. 

14.5 Mechmnlcml Eadurance Test (for Regulators Only) (Type 

Test) — The regulator shall not show any sign of functional impairment 
when subjected, without applying electrical power, to a test of at least 5 000 
operations, an operation including a full cycle of movement from the OFF 
position to the FULL speed position (or to the other extreme position) 
and back to OFF. 

14.6 Power Factor ( Type Test ) — The power factor of the fan when 
tested at the test voltage and the highest speed of the fan shall not be less 
than: 

a) 0*90 for capacitor type fans, and 

b) 0^60 for non-capacitor type fans. 
14.7 ac Laakags Test (Type Test) 

14.7.1 The fan shall be made to rest on a base well insulated from earth 
and a lingle*poie changeover shall be arranged as shown in Fig. 5 to 
connect a roultirange milliammeter between frame and each live part of the 
fan in turn. 

17 
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Non 1 — To avoid r'uk to the miUiammeter m tuiuble high resistance with a shunting 
twitch may be used in series with the meter. The shunting switch should be kept open 
to itart vfith and when it it ensued that the meter is safe m both the positions ot the 
changeover switch, the shunting twitch shall be closed and readings taken. 

NoTB 2 — If interference suppression devices are fitted to the fan they shall be dis- 
connected during the test. 




6 O 

FlO. 5 CONNBCnONS FOR THE MEASUREMENT OP LeaKAOE CURRENT 



14.7J.1 The resisunce of the measuring circuit shall be 2 000 ± 100 
ohms. 

14.7.1.2 Care shall be taken that normal earthing connections are not 
niade. It is recommended that the fan should be supplied through an 
isolating transformer; otherwise the fan shall be insulated from earth. 

14L7.1.3 The test shall be made with ac except in the case of fans for 
dc only, when dc should be used. 

14.7.1.4 The milUammetcr used to measure the leakage current should 
have an impedance small in comparison with that of the circuit under test 
and be of a type not appreciably affected by current wave forms. 

14*7«2 The fans shall be connected to I'l times the rated voltage or to 
1*1 times the upper limit of the rated voltage range, and operated as 
in normal use for a period of at least 10 minutes. The leakage current which 
may flow fipom any pole of the supply mains to the accessible metal parts and 
metal foil on external parts of insulating material, connected together, shall 
be measured under operating conditions. 

14,7.2.1 The leakage current shall be measured with the milliammcter 
connected alternatively to line 1 and line 2. 

14.7*3 The leakage current for cither of the positions {see 14.7.2.1) shall 
not exceed 300f& A (peak). 

14.8 High Voltage Test (Typi. Test) 

14.8.1 The high voltage test shall be applied to all new and completed 
(an motors and regtUators in normal working conditions with all parts in 
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place except the capadton which should be disconnected. This test should 
preferably be done immediately after the temperature-rise test (143). 

144L2 An ac test voltage at any convenient firequency between 40 to 60 
Hs of approximately sine*wave form shall be applied and maintained for 
one minute without showing any kind of breakdown or flashover. The 
test voltage shall be applied as follows : 

a) For fan motors: 

1) Between live parts and body in the case of motoi-s 1 500 V 

intended to be earthed 

2) Between live i)ans and other inaccessible meul 1 500 V 

parts (that is, over the functional insulation) 
m the case of double insulated motors 

3) Between the inaccessible metal parts and the 2 500 V 

bodv (that is, over the supplementary insula- 
^ tion) in the case of double msulated motors 

4) Between live parts and body (that is, over the 4 000 V 

reinforced insxilation) for reinforced insiilated 
motors 

b) For ngtdators : 

1) Between any terminal and the body 1 500 V 

2) Between the terminals with the regulator in the 1 500 V 

OFF position 

14A3 At the end of one minute, the test voltage shall be removed and the 
insuladon-resistance test conducted as in 14J9. 

litAA The high voluge test as an acceptance test, shall be done at 85 
percent of the test voluge specified in UuZu. 

143 Insvladon-RMlatmiice Test (Acceptance Teat) 

14.9.1 The insulation-resistance test shall be carried out on fans and 
rq^ulators immediately after conducting the high voltage test {sa 14*8). 

NOTB — When cooducted as a type test fbr fans and regulators, this test shall follow 
the moiftureproofiieit test {m 14.4) • 

\A3JL The insulation-resistance of the fan motor and its r^ulator shall 
be not less than two megohms when tested with a dc voltage of approximately 
500 V appUed between points used for the high voltage test or flash test. 

14.10 Eartldng Continiilty Teat (Acceptance Test) 

14.10.1 For fans intended to be earthed, the resistance shall not exceed 
0* 1 ohm between any exposed mccal parts, except the rotating parts supported 
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by metal bearings and the following parts: 

a) The free end of the earthing conductor if the fan is fitted with a 
flexible cord, due allowance being made for the resistance of the 
earthing conductor of the flexible cord; or 

b) The earthing terminal of the fan, if supplied without a flexible cord. 
The resistance measurement shall be made with a current of 10 A. 

14.11 Electrical Input Test (Acceptance Test) — The electrical input 
to the fan in watts shall be determined by nmning the fan at the test voltage 
and at the highest speed. 

14.12 Memsnrement of Fan Speed (Acceptance Test) — The speed of 
rotation of the (an shall be determined by running the fan at the test voltage 
and at its rated frequency. The method of measurement shall be such ttutt 
the speed of &n is not appreciably affected. 

14.13 Flash Test 

14.13.1 Every fan and regulator shall be subjected to vdluge 20 
percent higher than that specified in 14.8 for 5 seconds. 

14.13.2 Any other test similar to the one specified in 14.13.1 may be 
carried out as a routine test, provided it will ensure the fan passing the 
high voltage test covered by 14.8. 

15. REQ]UIREMENTS PERFORMANCE 

1S.1 The minimum air delivery and maximum watts input at test voltage 
and at rated speeds shall be as given in Table 2. 

16. TOLERANCES ON RATINGS 

16.1 For a ventilating fan covered by this standard, in no case shall the 
measured performance be inferior to that given in this standard. 

1&2 In addition, the difference between the observed results and the 
ratings assigned by the manufacturer {see 2.5) shall not exceed the tolerance 
given below: 

Percent 



Air delivery 


-10 


Watts input 


+10 


Speed 


{f? 
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TABLE 2 VENTILATINO FAN PERFORMANCE CHARACTERISTICS 

{Ctausi 15.1) 


Fan Sizb 

mm 
(1) 


No. OP Poles 

(2) 


Air Delivery Maxucuu Watt* 
mVh Input 
(3) (4) 


200 


4 


435 38 


300 
380 




I 145 55 

1 710 90 

2 520 240 
1735 77 
2000 100 

3 250 160 


450 


{\ 


2 850 100 

3 900 145 
6 120 410 


600 


rlO 


5 580 155 
7 100 255 
9400 550 


900 


{■s 


16 400 585 
19 900 815 
25 200 1 320 


1200 


lio 


29 700 1 210 
39 150 1 510 
47 450 3 130 


1500 


/16 
12 
10 
8 


52 750 2 200 

70400 S960 

85800 6400 

107 600 19 860 



APPENDIX A 

{Clauses 0.6,6.8 and 13.3) 

ADDITIONAL INFORMATION TO HE SUPPLIED BY THE 
MANUFACTURER 

A-l* The following additional infonnation in respect of a propeller type 
electric fan shall be supplied by the manufacturer on request: 

a) Power &ctor, 

b) Rated speed in rev/min, 

c) Air delivery at test voltage, 

d) Service value at rated voltage, 

e) Number of blades, 

Type of rq^tor and number of running positions, 
g) Class of insulation, 
h) Type of bearings and 
j) Instruction for lubrication of bearings. 
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APPENDIX B 

( Clauses 0.6 and 14.1 ) 

RECOMMENDED METHOD OF SAMPUNO 

B-1. LOT 

B-1.1 In any consignment, all the fiins of the $ame type, size and speed, 
and manufactured under similar conditions of (nroduction shall be grouped 
together to constitute a lot. 

B-2. SCALE OF SAMPLING 

B-2«l The number of far^ to be selected at random from each lot shall 
depend upon size of the lot and shall be in accordance with col 1 and 2 of 
TaUe 3. If required {ui B-3.2), additional fans as given in col 3 of Table 3 
shall also be selected at random. All the fans so selected shall be subjected 
to the acceptance tests [sh 14«1«1 (b) ], 

B3. CRITERIA FOR ACCEPTANCE 

&3.1 The lot shall be accepted if number of failures in any acceptance test, 
out of JV| first tested, does not exceed C| as given in col 5 of Table 3. The 
lot shall be rejected if the number of failures, out of JV\ first tested, b equal 
to or greater than Cf as given in col 6 of Table 3. 

B^SJi If number of foilures, out of JV| first tested, b between Q and C|, 
additional number of fans equal to JV, as given in col 3 of Table 3 shall be 
subjected to acceptance test. The lot shall be accepted if out of the total 
•^i^«^t f^^ tested, the number of failiu-es is less than C) and the lot shall be 
rejected if number of failures out of the total Jfi+Jf^ is equal to or greater 
than Cf. 



TABLE 3 SAMPLE SIZE 


AND GIUTEIUA FOR 


ACCEPTANCE 


{Ctautts i 


B.2.1, B.3.1 


and B-3.2) 




Lot Size A; 


^. 


(-Vi+a;) 


Ct C, 


(1) (2) 


(3) 


(4) 


(5) (6) 


Up to 50 3 


6 


9 


2 


51 „ 100 7 


14 


21 


3 


101 „ 200 10 


20 


30 


3 


201 „ 300 13 


26 


39 


5 


801 „ 500 20 


40 


60 


1 5 


501 ,, 800 25 


50 


75 


1 6 


801 and above 35 


70 


105 


2 7 



22 



IS : 2312 . 1967 

APPENDIX C 

{Clause 14.2.1.1 ) 

DIVISION OF AN AIRWAY SECTION FOR MEASUREMENT 

PURPOSES 

C-lft For air delivery test, the square way shall be considered as being 
divided into a number of equal square areas by lines parallel to its sides, and 
a measurement shall be taken v^ith the centre of the anemometer vane 
wheel at the centre of each area {see I ig. 6). The number of areas shall 
be determined by the ratio of the length of side of the test section to the 
diameter ^ of the ring shrouding the anemometer vanes, the relationship 
being shuiwn in Table 4. 
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flo. 6 divtsion of square alrway section for measurement 

Purposes 



TABLE 4 ANEMOMETER READING 

Lbnoth op Side op Airway Ni/m 



(1) 
^loC len thaa 4 ^, less than 5 i 
Not kss than 5 ^ , kis than 8 i 
Not IcM than 8 i, leu than 15 ^ 
US ^ or greater 



opRbadinos 


Subdivisions op 




Each Stos 


(2) 


II 

(3) 


9 


3 


16 


4 


25 


5 


36 


6 
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